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• Continued testing to further 
investigate the relationship 
between firepower and thermal 
efficiency in cookstoves
• Creation of model to relate 
convective heat transfer to 
thermal efficiency
• Calibration of CO and CO2
sensors to normalize past tests 
to determine emissions 
produced, normalize PM
• Testing to experimentally 
examine the relationship 
between flame turbulence and 
stove emissions
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• Joshua Heyne for being an 
amazing adviser to me for my 
honors thesis this past year
• Sari Mira for being a great HEAT 
lab partner and mentor 
• Financial support for this work 
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Center and the GAR Foundation
Human Health:
• Incomplete combustion results in 
the release of toxic chemicals 
such as CO, NOx, and soot
1
resulting in over 4 million 
premature deaths each year due 
to respiratory illnesses2,3 
Deforestation:
• Nearly 2-3 billion people 
currently use biomass 
cookstoves4 resulting in 52% of 
deforestation in Africa5
Social Issues:
• Women typically have to spend 
more time collecting wood and 
are susceptible to rape, robbery, 
and other bodily harm (~28 
hours a week)6
• Conducted Water Boiling Tests 
(WBT) to track emissions, 
thermal efficiency, and firepower 
for traditional and clean 
cookstoves
• WBT used to evaluate stove 
performance
• 3 stone cookstoves are the 
traditional cookstove of the 
developing world while rocket 





• Increased flame turbulence can 
help to mitigate emissions by 
creating well-stirred combustion
Well-stirred combustion occurs when flames 
fall into the broken reaction zone7
• Inverse relationship between 
firepower and thermal efficiency 
discovered
• Thermal efficiency is not 
dependent on cookstove
• Working on model to relate 
convective heat transfer to 
thermal efficiency
• Looking at flue gas temperature 
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Inverse relationship between firepower and 
thermal efficiency
Human Health:
• Understanding the relationship 
between flame turbulence and 
emissions produced could result in 
higher combustion efficiencies 
further reducing emissions and 
negative health effects
Deforestation:
• If implemented globally, rocket 
stoves could save 428 million tons 
of biomass fuel annually8,9
• Not feasible to switch 2-3 
billion people to rocket stoves
• Better understanding of the 
relationship between firepower and 
thermal efficiency can help optimize 
how ALL stoves are used to 
minimize fuel needed to cook
Social:
• Reducing the amount of fuel needed 
through improved tending practices 






Dayton to Durban: Thank you Rocket Works!
